WHAT IS CLAIMED IS; 



101 . A transistor in a semiconductor device, comprising: 

source/drain diffusion regions formed on a semiconductive region of a substrate; and 
a transistor gate formed on the semiconductive region between the source/drain 
diffusion regio\ the transistor gate extending in a vertical orientation from the substrate, 
the transistor gate\omprising at least two overlying layers of epitaxially grown silicon, each 
epitaxial layer haviri^ insulated sidewalls, and an uppermost layer having an insulated top 
surface. 

1 02. The transistor of Claim 101, wherein the source/drain diffusion regions are elevated 
. v?K a* 10 " extend in a vertical orientation from the substrate surface adjacent to the transistor gate, 
if \ 

103. The transistor of Claim 1 02,^hferein each of the source/drain diffusion regions 

5 C$ comprise at least two overlying layVs of epitaxially grown silicon, each epitaxial layer 

6 having insulated sidewalls, and an uppermost layer having an insulated top surface. 

H v \ 

M- 104. The transistor of Claim 103, wherein the source/drain diffusion regions comprise an 

© \ 

[y uppermost epitaxial layer comprising a conductivity enhancing dopant. 
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105. The transistor of Claim 103, whereinWh of the epitaxial layers of the source/drain 
diffusion regions comprise a conductivity enhancing dopant. 

1 06. The transistor of Claim 101, wherein each epitaxial layer comprises a faceted top 
surface. 

107. , The transistor of Claim 101, wherein each epitaxia^layer has a thickness of about 50 
to about 200 nm. 

1 08. The transistor of Claim 101, wherein the transistor is isoWed within the substrate by 
at least one dielectric isolation region formed in the substrate adja&nt thereto. 
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ldk The method of Claim 108, wherein the at least one dielectric isolation region is a 
shalkV trench isolation region comprising an oxide. 

110. A tfansistor in a semiconductor device, comprising: 

a transistor gate formed on a semiconductive region of a substrate; and 
elevated source/drain diffusion regions formed on the semiconductive region 

adjacent to the transistor gate, and extending in a vertical plane from the substrate; 

each of the soun^/drain diffusion regions covered by a layer of insulative material 

and comprising at least twcWerlying layers of epitaxially grown silicon. 

111. The transistor of Claim 1 r(K wyfitei^he source/drain diffusion regions comprise an 
uppermost epitaxial layer comprisinW^onductivity enhancing dopant. 

112. The transistor of Claim 1 10, wherein at least one of the epitaxial layers of the 
source/drain diffusion regions comprise a conductivity enhancing dopant. 



113. The transistor of Claim 1 12, wherein at least\pne of the epitaxial layers comprises a 
concentration gradient of the dopant. 




1 14. The transistor of Claim 1 10, wherein the epitaxial layers comprise a faceted top 
surface. 



115. The transistor of Claim 1 1 0, wherein each epitaxial layer has a thickness of about 50 
to about 200 nm. 



116. The transistor of Claim 1 10, wherein the transistor gate is covered by a l\ver of 
insulative material and comprises at least two overlying layers of epitaxially growrhsilicon. 
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1 17\ A transistor in a semiconductor device, comprising: 
substrate having a buried drain region; 
a g^te overlying the buried drain region, the gate comprising multiple, vertically- 
oriented and overlying epitaxial layers and a top surface, each epitaxial layer having 
insulated sidewafr 

a source regiohspverlying the top surface of the gate, the sor ^region comprising an 
epitaxial layer doped witnsa conductivity enhancing dopant, and covered by a layer of 
insulative material. 

1 18. The transistor of Claim 1 17,\(Herein each of the epitaxial layers of the gate is about 
50 to about 200 nm thick. 

1 19. The transistor of Claim 1 17, wherein ^epitaxial layer of the source region is at 
least about 10 nm thick. 

1 20. The transistor of Claim 1 1 7, wherein the epitaxial^ayers have a faceted top surface. 

121. The transistor of Claim 117, wherein the buried drain comprises an n-type 
conductivity enhancing dopant an n-type selected from the group consisting of phosphine, 
arsine, and combinations thereof. 

1 22. The transistor of Claim 1 1 7, wherein the buried drain region is about \nm to about 
100 nm wide. 



123. A transistor in a semiconductondevice, comprising: 

a transistor gate disposed on a semieonductive region of a substrate; and 
an elevated source/drain diffusion re^iyd\»j^ed on the substrate adjacent to the 
transistor gate in a vertical orientation from the SuM^te; the source/drain diffusion region 
comprising at least two overlying layers of epitaxiaUy grown silicon; each epitaxial layer 
having a top surface, and sidewalls with an overlying^yer of an insulative material, and the 
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uppermost epitaxial layer having a top surface with an overlying layer of an insulative 
material. 

124. T\k transistor of Claim 123, wherein at least one of the epitaxial layers of the 
source/drain ^diffusion region comprises a conductivity enhancing dopant. 




1 25. The transistor of Claim 1 24, wherein the uppermost epitaxial layer of the 
source/drain diffusion region comprises a conductivity enhancing dopant. 

126. The transistor of CTaim 124, wherein at least one of the epitaxial layers comprises a 
concentration gradient of the^dopant 



o 



1 27. The transistor of Claim 1 1\ wherein the conductivity enhancing dopant comprises a 
p-type dopant. 

U 128. The transistor of Claim 1 24, wherei\ the conductivity enhancing dopant comprises 
an n-type dopant. 



1 29. A semiconductor structure, comprising: 

comprising at least two overlying layers of epit^xially grown silicon, each epitaxial 
layer having insulated sidewalls, and an uppermost epitaxial layer having an insulated top 
surface; the structure disposed on a substrate in a vertical orientation. 



130. The semiconductor structure of Claim 129, wherein each epitaxial layer comprises a 
top surface defining a facet. 



131. The semiconductor structure of Claim 1 30, wherein the facet has *( 1 00) plane 
orientation. 
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1 3\ The semiconductor structure of Claim 129, wherein each epitaxial layer has a 
tWckness of up to about 200 nm. 

133. The semiconductor structure of Claim 132, wherein each epitaxial layer has a 
thickness of abotai 50 to about 200 nm. 

134. The semiconductor structure of Claim 132, wherein one or more epitaxial layers has 
a thickness of about 70 to about 100 nm. 

135. The semiconductor strucftoe of Claim 132, wherein each epitaxial layer has a 
thickness of at least about 10 nm to about 30 nm. 

136. The semiconductor structure of Claim^9, being disposed adjacent to a gate or word 
line. \^ 

1 37. The semiconductor structure of Claim 1 29, being disposed adjacent to a source/drain 
region. 




138. The semiconductor structure of Claim 1 37, being a transistor gate 



1 39. The semiconductor structure of Claim 138, wherein the transistor gate is isolated 
within the substrate by at least one dielectric isolation region disposedsin the substrate 
adjacent thereto. 

140. The semiconductor structure of Claim 129, being a source/drain diffusVi region. 

141 . The semiconductor structure of Claim 140, wherein the uppermost epitaxial\yer 
comprises a conductivity enhancing dopant. 
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1^2. The semiconductor structure of Claim 140, wherein each of the epitaxial layers 
comjtfises a conductivity enhancing dopant. 

1 43 . A semiconductor structure, comprising: 

at leasKtwo overlying layers of epitaxially grown silicon, each epitaxial layer having 

\ 

a top surface, ancbsidewalls with an overlying layer of an insulative material, an uppermost 
epitaxial layer having a top surface with an overlying layer of an insulative material; and 
the structure disposed on a substrate in a vertical orientation. 



144. The semiconductor structure of Claim 143, wherein the insulative layer comprises an 
oxide film, a nitride film, an oxfdized nitride film, or a composite oxide/nitride film. 



145. The semiconductor structure Ofe/m 144, wherein the insulative layer comprises a 
silicon nitride film. 

146. The semiconductor structure of Claii\l45, wherein the silicon nitride film has a 
thickness of about 5 to about 20 nm. 

147. The semiconductor structure of Claim 144, therein the insulative layer comprises a 
silicon oxide film. 





148. The semiconductor structure of Claim 147, wherein the silicon oxide film has a 
thickness of about 2 to about 5 nm. 

1 49. A semiconductor structure, comprising: 
at least two overlying layers of epitaxially grown silicon, each ^taxial layer having 

a top surface, and sidewalls with an overlying layer of an insulative material; an uppermost 
epitaxial layer having a top surface with an overlying layer of an insulative nraterial; one or 
more of the epitaxial layers comprising a conductivity enhancing dopant; and tn,e structure 
disposed on a substrate in a vertical orientation. 
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1 50. The semiconductor structure of Claim 149, wherein the conductivity enhancing 
dopant comprises a p-type dopant. 

151. The semiconductor structure of Claims 1 50, wherein the p-type dopant is selected 
from the group consisting of dioe^rane, boron trichloride, and boron trifluoride, and 
combinations thereof. 

1 52. The semiconductor structure of Claims 149^wherein the conductivity enhancing 
dopant comprises an n-type dopant. 



£153. The semiconductor structure of Claims\52, wherein the n-type dopant is selected 
from the group consisting of phosphine, arsine, and combinations thereof. 



1 54. The semiconductor structure of Claims 149, wherein one or more of the epitaxial 
layers comprises a concentration gradient of the dopant within the epitaxial layer. 

155. The semiconductor structure of Claims 1 54, wherein the concentration gradient 
comprises a low to high concentration of the dopant within the epitaxial layer, with the high 
dopant concentration at the top surface of the layer. 



MKE/7 17799.2 

7 

Division ofUSSN 09/816,962 
Inventors: Ping et al. 
Claims as amended (10-01) 



